On the basis of the coloration formed with molybdosilicate and Malachite Green in aqueous solution, trace amounts of silicate were determined. In an acidic medium, silicate reacted with molybdate to form molybdosilicate, which reacted with Malachite Green to form a colored ion association complex. The color was stabilized by adding polyvinyl alcohol). The molar absorptivity was 1.Ox 105 I mol-' cm-' at 595 nm, and the absorbance of the reagent blank was 0.089. The recommended concentration range of silicon was 0.1-5 µg and the limit of detection was 0.01 µg of silicon. Silicate in river and tap waters was determined.
Reagents
The standard silicate solution was prepared as follows. Transfer 10 ml of a commercially available silicate standard solution for AAS (1000 ppm) into a polytetrafluoroethylene (PTFE) beaker and add 1.2 ml of 2 M potassium hydroxide solution.
Heat the solution for 10 min on a hot plate adjusted to 175° C. Then transfer it into a 25-ml of polypropylene measuring flask and dilute to the mark with water. Working solutions were prepared by diluting it accurately.
A molybdate solution (0.2 M as molybdenum) was prepared using ammonium heptamolybdate tetrahydrate (E. Merck).
Commercially available Malachite Green (MG) (oxalate) (Wako Pure Chemical Ind. Ltd.) was dissolved in distilled water to give 4X103 M solution (0.1854 g/100 ml).
Polyvinylalcohol (PVA) solution was prepared by dissolving 5 g of commercially available PVA (average degree of polymerization, 500) in 100 ml of distilled water.
Super special grade of sulfuric acid (Wako Pure SCIENCES FEBRUARY 1989, VOL. 5 Chemical Ind. Ltd.) was used. PTFE, polypropylene or polyethylene vessels were used throughout.
Standard procedure for determination
To a 25-m1 polypropylene measuring flask, transfer 20 ml of sample solution. Add 1 ml of 3.75 M sulfuric acid and 1.5 ml of 0.2 M (as molybdenum) molybdate solution to it, and mix thoroughly. After heating it in a boiling water bath for 10 min, cool to room temperature with water.
Add 0.5 ml of 5% PVA solution and 0.5 ml of 4X103 M MG solution. Dilute to the mark with water and stand for 60 min after mixing. Measure the absorbance at 595 nm.
Results and Discussion

Effect of acidity
The effect of acidity on the reaction was examined using sulfuric acid. In Fig. 1 , the effect of sulfuric acid concentration was shown.
Constant and highest absorbances were obtained at the range from 0.14 M to 0.15 M. At lower concentration of sulfuric acid the blank absorbance was very large because of the coloration of MG, and at higher concentration range the formation of molybdosilicate was less, though the blank absorbance was small because of a transformation into a protonated yellow form of MG. In this work, 0.15 M sulfuric acid in 25 ml of final solution was adopted.
Effect of molybdate concentration
The effect of molybdate concentration was examined. The results are shown in Fig. 2 . Constant and highest absorbances were obtained over the concentration of 1.2X 10-2 M as molybdenum. In this work, 1.2X 10-2 M molybdenum(VI) was adopted, that is, 1.5 ml of 0.2 M (as molybdenum) molybdate solution was added into 25 ml.
Effect of Malachite Green concentration
The effect of the MG concentration is shown in Fig. 3 . The color development for both silicate and the blank absorbance increased gradually with increases in the MG concentration. At concentrations near 1.8X 10.4 M of MG, net absorbance for silicate was almost maximum, though the blank absorbance was very large. As a compromise, considering the blank absorbance Heating time Effects of heating time for accelerating the formation of molybdosilicate and the ion associate between molybdosilicate and Malachite Green are shown in Fig. 4 . At first, an unstable /3 type of molybdosilicate was formed.
Then, it changed to stable a type of molybdosilicate within 9 min. Ion associate was formed between a type molybdosilicate and MG, so that the heating time was fixed at 10 min.
Standing time
The time for the color development of MG was examined using an MG solution acidified before use and one not acidified. The results are shown in Fig. 5 . In the case of the MG solution without acidifying, the time for color development of MG was the shortest and the absorbances were the highest. The measurement of the absorkance was carried out more than 50 min after the addition of MG solution.
Calibration graph
Calibration graph was rectilinear at the range from 10-' M (Si 2.81 µg 1-') to 10-5 M (Si 280.86 µg 1-') of silicate and the molar absorptivity was 1.0X105 1 moL' cm' at maximum wavelength, 595 nm. The mean absorbances of 10 measurements of 6X106 M (Si 168.51 µg l-') of silicate and blank were 0.939 and 0.089, respectively, and the relative standard deviation were 1.5% and 5.0%, respectively.
Effect of diverse ions
In Table 1 , the effects of diverse ions are listed. Most Determination of silicate in waters In river water, silicate exists in various forms: monomeric, polymeric, soluble, insoluble and colloidal forms.
Of these, soluble monomeric silicic acid (orthosilicic acid) and its silicate form molybdosilicic acid. Thus, without pretreatment, only orthosilicate can be determined. Analytical results in river and tap waters are shown in Table 2 .
